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PA^NT COOPERATION TREAT 



WO 00/53114 
PCT/GBOO/00749 



From the INTERNATIONAL BUREAU 



PCX 

NOTICE INFORMING THb APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THF DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Daio of mailing (dHy/inonth/ycar) 

14 September POOO (14.09.00) 



Applicants or ogonrs file refcrcnw 
P46619WO 



International application No. 

PCT/GBOO/00749 



To: r^-.. 
DAVIES, Grej^ory, Mark . 
Urquhart-D/kes & Lord , 
Alexandra .IHo use ' 
Alexandra Road 
Swansea SAl f?El) 
ROYAUME-UNI 




IMPORTANl NOTICE 



Intornauonal filing date (day/month/year) 
03 March 2000 (03.03.00) 



Prioritv dole {flay/rii<>»ith/ycor) 
Ot) March 1999 (05.03.99) 



Applicant 



SLS biophilf: limited et ai 



1 Notice is hereby yivon that the interriHtional Bureau has communicated, as provided U\ Articift '.'0, ilio intornationai application 
to {Uti following desiflnHtRii Offices on the date indicated above as iho date of nnaih'ny of ihi.s Notice: 

AU,KP,KR,US 

In ai'cordance with RuU; 17.1 (c), third sentence, those Offices will accept the present Notice os conclusive nvidcnce thai 
the communication of the internalinnal application has duly talcen place on the date of rnailmy ituJicatcd above and no copy 
of tho international applifti.ilion is required to bo furnished by the applicant to the Hesignaicd Oliice(5). 

2. The following dosianated Office-i have waived the reoylromont for such a communication at this (iino: 

AE,AL,AM.AP,AT,AZ,BA,8B,BG,BR,BYXA,CH,CNXR,CU,CZ,0E.0K.L)M,EA,HF,EP,ES,FLGB,GD, 

GE gkgm,hr,hujdjljn,is,jp,ke,kg.kz,lc,lk,lrxs,lt,lu,lv,md,mg,mk,mn,mw,mx,no, 
nz,oa,pupt,ro,ru,sd.se,sg,slsk,sltjjmtrjttz.ua,^ 

The comniunicatton will be rnade U) those Offices only upon their request, rurthcimorc, tho.so offiocs do not requnH tho 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of tho international application as published by the Intcrnotinnal Duroau on 
Id September 2000 (M.O^i-OO) under No. WO 00/53114 

REMINDER REGARDING CHAPTER II (Article 31(2){a) and Rule 54.2) 

If the applioanl wishes to postpone ontry into the national phase until 30 rnonths (ot later in some Offiocs) from the priority 
dato, a demand for intoitiafional preliminarr examination must be filed with the compctcnl Iniomationat Prelin^mary 
Examinino Authority before tliR nxpit ation of 19 months from ihe priority date. 

It is tho applicant's sole rtisponsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which ir. hound by Chapter II has the 
riylnto file a demand fur international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the appliuant wishes to procund with the international application in the national phase, ho must, within 20 nnonths 
oi 30 months, or later in some Offices, perform tho acts referred to therein bofore each dn.Mjuijtcd or elected Office. 

For further important infotmation on che time limits and acts to be parformed for enteriny ific notional phase, sec tho 
Annox lo Form PCT/IB/301 (Notification of Receipt of Record Copy) and VoUimo II of the PCT Appliuanl's Guide. 



Tho Imornational Bureau of WlPO 
3A« oliemin des CoiombeVtes 
1211 Geneva 20, Switzorland 



Facsimile No- (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 33K.M:i.:J8 



Form PCT/IB/30» (July 1996) 



3611754 
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PCT/G BOO/00749 



PATENT COOPERATION TREATY 



From the INTERNA TIONAI. BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSIONS^ TRANSMITTAL 
OF PRIOAlTY't>OCHMGNT 

(PCT Administrative InsfVlJctians SettiQ0.4n) 



Date of iTioilino (dayifnonth/yenr) 

10 May 2009 (10.0b.00) 

Applicant's "t iic^^L'i.li\3i rfifnrcri 



Intornaiional applkagtiiin No. 
PCT/G 600/00749"" 



International publication Hate (d3Y/»!ionth/Year| 

Not yet published 



To: 

DAVIES, Gregory, Mark 
Urquhart-Oykes & lord 
Alexandra Housci 
Alexandra Ro3d 
Swansea SAl GFO 
.. .J\pyAUME UNI 




IMPORTANT NOTIFICAIION 



International filing dotn {(J.iy/fnoritli/vtjijr) 
/ 03 March 2000 (OI^O'J.OO) 



Priority date (dav/rnonlh/yn.n) 
05 March 1999 (Ob.03.99) 



Applicant 



SLS BIQPHILE LIMITED et al 



4. 



ndlS ^v an U cri;V^^^ ..c« to , date of r««ipt, or by the lener. "NR", in the -iul^t h.nd column the pr.or.ty 

SiSmoMt cVnoemod^ or transmitted .0 the International Bureau In cor„pl.«ncc wth Rule 17.Ma) "i (b). 

Tl,l3 upciutos ond rc;>lscnr. prr.vi=«!y iwuod r,=t:fio=tion cor.ccrr.lr.g 3.:h:T,i.d:>,n or ,:...;;..it:.'.! of p-icrity rt.-.=u,nor,t=. 

An astoriskC) anpcarinq next to a dato of receipt, in the right-hand column, denotes » f.rio.iSv cfocurno.it submiitod 
or ,Ss nitted to^he Infornutional Bureau but not in compliance with Rule 1 7.1 (a) or (b). In r.och a case, the a-roni.oh 
o *e aSn s dtro«cd t., Rule 17.1(c) which provides that no designated Office may d.srcrjarH ll.c pnority cluim 
cl*erned "tore thn applicant an opportunity, upon entry in,o the natl,.nal phas.:, furnish the pnoruy .iocumen, 
within a time limit whiuh is reascmable viiidcr the circumstances. 

Thfl letters "Nf»" aooea.inr) in the right-hand column denote a priority doeumem which w.>s not received by the International 
Bureau or wh^ch the apSn. did r.ot request the receiving Office to prepare and transmit to Imcrnation.-.l Bureau. 
«rnr«vided bv Rulc^ 7 M Of (b), respe«iyely. In such a case, the ancntion of the applic.nt Is directed to Rule 17.1(c) which 
p o'X that n.?dc Jr^at f mfio^^ may disregard the priority claim concerned before ..vi-u .ho appl.««nt on oppurtun.ty, 
Sporcntry mto lire nminn.l phase, tu furnish the priority document within a tnno l.rn.t wlucl. .s roflsonablo under the 
circi^irnstances- 



Prioritv d atfi Pnnfltv aPDlieation No, 

05 Marc 1 999 (05.03.99) 99051 73.2 



Country or ntnion oi offKu; 
or PCT r ec ftiviiijl OMir<! 

GB 



Dtjtc of r er.eil>t 
o f r>ri(ititv doc ufiiont 

04 May 2000 (04.05.00) 



The Imemational Bureau of W1P0 
34, chomin dQS Cotombettes 
1211 Geneva 20, Sw^tzorland 



Facsimile No. (4V22) 740.M.35 



Authorized officer 

TaVeb Aluremi ^ 
Telephone No. (41-22) 33H.HM.:iH 



Form PCT/IB/304 (July iBftfl) 



003274764 
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Copy for the Elected Office (EO/US) PCT/G BOO/00749 

^ P/ '"iNT COOPERATION TREAV ~ 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

DAVIES, Gregory, Mark 
Urquhart-Dykes & Lord 
Alexandra House 
Alexandra Road 
Swansea SA1 5ED 
ROYAUME-UNI 


Date of mailing (day/month/year) 

28 November 2000 (28.1 1 .00) 


Appficanf s or agent's file reference 
P46619WO 


IMPORTANT NOTIFICATION 


International application No. 
PCT/GBOO/00749 


International filing date (day/month/year) 
03 March 2000 (03.03.00) 



1. The following indications appeared on record concerning: 

X the applicant X the inventor | | the agent | | the common representative 


Name and Address 

KIERNAN, Michael, Noel 
89 Heol Heddwch 
Seven Sisters SA10 9AW 
United Kingdom 


State of Nationality 
GB 


State of Residence 
GB 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applic 
1 [ the person | [ the name X 


ant that the following change has been recorded concerning: 
the address | | the nationality [ | the residence 


Name and Address 

KIERNAN, Michael, Noel 
11 Roman Court 
Blackpill 

Swansea SA3 5BL 
United Kingdom 


State of Nationality 
GB 


State of Residence 
GB 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[ X 1 the receiving Office [ | the designated Offices concerned 
1 I the International Searching Authority | X[ the elected Offices concerned 
1 X 1 the International Preliminary Examining Authority [ | other: 



The International Bureau of WlPO 


Authorized officer 


34, chemin des Colombettes 


Christine Carrie 


1211 Geneva 20. Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1 994) 003686633 
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Copy for the Elected Office (EO/US) 

P^ENT COOPERATION TREA--Y 



PCT/GBOO/00749 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.l and 
Administrative Instructions, Section 422) 


To: 

DAVIES, Gregory, Mark 
urcj una ri-L/yis.co ot luiu 
Alexandra House 
Alexandra Road 

CtA/nnoaa QA1 ^PD 

owansea om i ^jcu 
ROYAUME-UNI 


Date of mailing (day/month/year) 

28 November 2000 (zo.l 1 .00) 


Applicant's or agent's file reference 
P46619WO 


IMPORTANT NOTIFICATION 


International application No. 
PCT/GBOO/00749 


International filing date (day/month/year) 
03 March 2000 (03.03.00) 


1. The following indications appeared on record concerning: 

X the applicant |^ the inventor Q the agent |^ the common representative 


Name and Address 

SLS BIOPHILE LIMITED 
Units 1 & 2 Heol Rhosyn 
Dafen Industrial Estate 
Llanelli 

Carmarthenshire SAM 8LX 
United Kingdom 


State of Nationality 
GB 


State of Residence 

GB 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

X the person X the name X the address Q the nationality |^ the residence 


Name and Address 

ICN PHOTONICS LIMITED 
Units 1 8t 2 Heol Rhosyn 
Pare Dafen Industrial Estate 
Llanelli 

Carmarthenshire SA14 BOG 
United Kingdom 


State of Nationality 
GB 


State of Residence 
GB 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[X\ the receiving Office ' Q the designated Offices concerned 
1 1 the International Searching Authority [x] the elected Offices concerned 
[~X] the Internationa) Preliminary Examining Authority |^ other: 


The International Bureau of WlPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

Christine Carrie 
Telephone No.: {41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 
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Copy for the Elected Office (EO/EP) 

PA TENT COOPERATION TREA'^Y 



PCT/GBOO/00749 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 

(PCT Rule 92bis.1 and 
Aoministrative msiruciions, oeciion ^zz; 


To: 

DAVIES, Gregory, Mark 
Urquhart-Dykes & Lord 
Alexandra House 
Alexandra Road 
Swansea SA1 5ED 
ROYAUME-UNI 


Date of mailing (day/month/year) 

28 November 2000 (28.11.00) 


Applicant's or agent's file reference 
P46619WO 


IMPORTANT NOTIFICATION 


International application No. 
PCT/GBOO/00749 


International filing date (day/month/year) 
03 March 2000 (03.03,00) 


1. The following indications appeared on record concerning: 

X the applicant X the inventor the agent Q the common representative 


Name and Address 

KIERNAN, Michael, Noel 
89 Heol Heddwch 
Seven Sisters SA10 9AW 
United Kingdom 


State of Nationality 
GB . 


State of Residence 
GB 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
1 [ the person |^ the name X the address |^ the nationality the residence 


Name and Address 

KIERNAN, Michael, Noel 
11 Roman Court 
Blackpill 

Swansea SA3 5BL 
United Kingdom 


State of Nationality 
GB 


State of Residence 
GB 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
Px] the receiving Office Q the designated Offices concerned 
1 1 the International Searching Authority the elected Offices concerned 
|~X] the International Preliminary Examining Authority other: 


The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

Christine Carrie 
Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 
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I >ENT COOPERATION TRE/'' > 



PCT/GBOO/OO: 



PCT 


From the INTERNATIONAL BUREAU 


NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: ■ 

Assistant Commissioner for Patents 
United States Patent and Trademark 

Offira 

Box PCT 

Washington, D.C.20231 


Date Of mailing (day/month/year) " 

24 October 2000(24.10.00) 

International aDnlicatinn w« " • 


ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


PCT/GBOO/00749 

Irrtemational filing date (day/month/year) 

03 March 2000 (03.03.00) 
Applicant 


Applicant's or agenf s file reference 
P46619WO 

Priority date (day/month/year) ' 

05 March 1999 (05.03.99) 


KIERNAN. Michael. Noel etaj 






The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzeriand 

Facsimile No.: (41-22) 740. 1 4.35 
Form PCT/IB/331 (July 1992) 



GB0000749 



This Page Blank (uspto) 



^^ENT COOPERATION TREATY^ 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 1 8 and Rules 43 and 44) 



Applicant's or agent's file reference 

P46619W0 


PQP FURTHER Notification of Transmittal of International Search Report 

" (Form PCT/ISA/220) as well as, where applicable, item 5 below. 
ACTION 


International application No. 

PCT/GB 00/00749 


International filing date (day/month/year) 

03/03/2000 


(Earliest) Priority Date (day/month/year) 

05/03/1999 


Applicant 

SLS BIOPHILE LIMITED et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 6 sheets. 

pr| tt is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
" — ' Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readble form. 

I I the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
I I the statement that the information recorded in computer readable form is identical to the written sequence listing has been 

furnished 

2. [X] Certain claims were found unsearchable (See Box I). 

3. Unity of invention Is lacking (see Box II). 

4. With regard to the title, 

I I the text is approved as submitted by the applicant. 

the text has been established by this Authority to read as follows: 

SKIN WRINKLE REDUCTION USING PULSED LIGHT 



With regard to the abstract, 

PC] the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b). by this Authority as it appears in Box III. The applicant may, 
wrthin one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 



rn as suggested by the applicant. □ None of the figures. 

pr| because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1998) 



INTERtiATIONAL SEARCH REPORT 



lij^^tlonal Application No 

Wr/GB 00/00749 



A. CLASSIRCATION OF SUBJECT MATTER 

IPC 7 A61B18/20 



According to International Patent gassification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal 



1 C. DOCUME 

1 Category * 


m'S CONSIDERED TO BE RELEVANT , 

Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


X 


CA 2 198 826 A (DUDLEY DENIS K) 
28 August 1998 (1998-08-28) 


1-5, 

7-14, 

17-19 


Y 


page 1, line 11 - line 29 
page 2, line 9 - line 24 
page 3, line 10 -page 4, line 2 
page 5, line 14; tables 1-7 


15,16 


Y 


EP 0 763 371 A (ESC MEDICAL SYSTEMS LTD) 

19 March 1997 (1997-03-19) 

column 5, line 48 -column 6, line 48 


15,16 


X 


US 5 312 395 A (TAN OON T ET AL) 
17 May 1994 (1994-05-17) 
column 1, line 66 -column 2, line 19 
column 2, line 55 -column 3, line 7 

-/-- 


1-13, 
17-19 



Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed in annex. 



Special categories of cited documents : 

"A" document defining the general state of the art which Is not 

considered to be of particular relevance 
"E" earlier document but pul>lished on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
wtTich is cited to establish the put>lication date of another 
citation or other special reason (as specified) 

"O' document referring to an oral disclosure, use, exhibition or 
other mear^s 

'P' document published prior to the international filing date but 
later than the priority date dalmed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevarxje; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

•&■ document member of the same patent family 



Date of the actual completion of the intemationai search 

23 June 2000 



Date of mailing of the intemationai search report 

29/06/2000 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo rrf, 
Fax: (+31-70)340-0016 



Authorized officer 



Petter, E 



Fdrni PCrr/lSA/210 (second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

9 


ln|a||Atlonal Application No 

W'GB 00/00749 


C.(Contlnuatton) DOCUMEm-S CONSIDERED TO BE RELEVAKT 


Category ° 


Citation of document, with indication.where appropriate, of the relevant passages 


Relevant to daim No. 


X 


wo 97 28752 A (CLEMENT ROBERT MARC ; GEORGE 
DAVID SIMON (GB); JONES GARY LEWIS (GB) 
14 August 1997 (1997-08-14) 
page 11, line 6 - line 22; claim 1 




1-5. 

7-12, 

17-19 


A 


WO 98 08568 A (CLEMENT ROBERT MARC 
;KIERNAN MICHAEL NOEL (GB); SLS BIOPHILE 
LIMIT) 5 March 1998 (1998-03-05) 
the whole document 




1 



Form PCT/ISA^IO (oontinuatkn of second sheet) (July 1 992) 



page 2 of 2 



)n3Pl search report 1^ 



?mational application No. 

^ PCT/GB 00/00749 

INTERNATIOr^JTL SEARCH REPORT 



Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



1- nn Claims Nos.: 20-31 . * 

because they relate to subject matter not required to be searched by this Authority, namely: 

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by 
surgery 

^' ^—^ S^se t^hey relate to parts of the International Application that do not comply with the prescribed requirements to such 
an e)ctent that no meaningful Intemational Search can be carried out, specifically: 



^' O Sfcause they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4<a). 



Box II Observations where unity of invention Is lacking (Continuation of item 2 of first sheet) 



This Intemational Searching Authority found multiple inventions in this intemational application, as follows: 



1 . I 1 As all required additional search fees were timely paid by the applicant, this Intemational Search Report covers all 

I ' searchable claims. 



2 1^ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
I 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4 I I No required additional search fees were timely paid by the applicant. Consequently, thi: 
restricted to the invention first mentioned in the claims; it Is covered by claims Nos.: 



this International Search Report is 



Remark on Protest The additional search fees were accompanied by the applicant's protest 

j I No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



INTER 

Infi 



RNAT 



TIONAL SEARCH REPORT 

in on patent family members 



Iitlonal Application No 
^GB 00/00749 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



CA 


2198826 


A 


28- 


-08- 


1998 


NONE 








EP 


0763371 


A 


19- 


-03- 


1997 


US 


5964749 


A 


12-10-1999 










AU 


6431096 


A 


20-03-1997 














CA 


2185196 


A 


16-03-1997 














JP 


9103507 


A 


22-04-1997 


IK 




A 


17- 


-05- 


1994 


AU 


7463991 


A 


10-10-1991 










AU 


7562591 


A 


10-10-1991 














DE 


69103409 


D 


15-09-1994 














DE 


69103409 


T 


23-03-1995 














EP 


0519964 


A . 


30-12-1992 














WO 


9113652 


A 


19-09-1991 














UO 


9113653 


A 


19-09-1991 


WO 


9728752 


A 


14- 


-08- 


■1997 


AU 


1613497 


A 


28-^08-1997 


wo 


9808568 


A 


05- 


-03- 


-1998 


US 


5983900 


A 


16-11-1999 










AU 


3951197 


A 


19-03-1998 














EP 


0932431 


A 


04-08-1999 



F=brm PCT/ISA/210 (patent family annex) (July 1 992) 



il^TENT COOPERATION TR 

PCT 



mhy 

f'^C'D 0 5 APR 2001 



I -I 



INTERNATIONAL PRELIMINARY EXAMINA1 

(PCT Article 36 and Rule 70) 



Applicant's or agenfs file reference 
P46619WO 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/GBOO/00749 


Intemational filing date (day/month/year) 
03/03/2000 


Priority date (day/month/year) 
05/03/1999 


International Patent Classification (IPC) or national classification and IPC 
A61B18/20 


Applicant 

ICN PHOTONICS LIMITED et al. 



1. This international prelinninary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-15 as originally filed 

Claims, No.: 

1-31 as originally filed 

Drawings, sheets: 

1/3-3/3 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 1-31. 



because: 

K the said international application, or the said claims Nos. 20-31 relate to the following subject matter which 
does not require an international preliminary examination (spec/'/y): 
see separate sheet 

la the description, claims or drawings {indicate particular elements beloW) or said claims Nos. 1-19 are so 
unclear that no meaningful opinion could be formed (speclty): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

H no international search report has been established for the said claims Nos. 20-31 . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item III 

1 The method for reducing wrinkles comprising the step of selectively heating 
capillaries in order to permit transfer of inflammatory mediators through the capillary 
wall as defined in claims 20-31 is regarded to be a method for treatment of the 
human or animal body by surgery, since said transfer intervenes in the structure of 
an organism. 

Furthermore, it is clear from the description (see page 10, lines 21-29) that at least 
a partial removal of the epidermis has to be performed prior to application of the 
aforementioned method, thereby introducing an additional surgical step. 
Therefore, claims 20-31 have not been searched. Moreover, according to Article 
34(4)(a)(i) PCT and Rule 67.1 (iv) PCT, no international preliminary examination is 
required to be carried out on these claims. 

2 Although claims 1 and 7 have been drafted as separate independent claims, they 
appear to relate effectively to the same subject-matter and to differ from each other 
only with regard to the definition of the subject-matter for which protection is sought 
and in respect of the terminology used for the features of that subject-matter. The 
aforementioned claims therefore lack conciseness and do consequently not meet 
the requirements of Article 6 PCT. 

In order to overcome this objection, it would have appeared appropriate define the 
relevant subject-matter in terms of a single independent device claim followed by 
dependent claims covering features which are merely optional (Rule 6.4 PCT). 

In this respect, the applicant's attention is also drawn to the requirement of unity of 
the invention (Rule 13 PCT). 

3 As indicated above, the present plurality of independent claims renders the 
definition of the invention according to Article 33(1) PCT unclear, thereby precluding 
a meaningful assessment of the regulations of novelty and inventive step. 

Nevertheless, it seems appropriate to submit the following observations: 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



This Page Blank (uspto) 



INTERNATIONAL PRELIMINARY International application No. PCT/G BOO/00749 

EXAMINATION REPORT - SEPARATE SHEET 



4 Reference is made to the following documents: 

D1: CA 2 198 826 A (DUDLEY D K) 28 August 1998 

D2: US 5 312 395 A (TAN O T) 17 May 1994 

D3: WO 97 28752 A (CLEMENT R M) 14 August 1997 

5 The apparatus of both claims 1 and 7 are not new under Article 33(2) PCT. 

5.1 Document D1 is regarded as closest prior art to the subject-matter of both claims 1 
and 7, and insofar as these claims can be understood (see Section VIII), this 
document discloses an apparatus showing the following features (the references in 
parentheses applying to this document): 

a radiation delivery system and a pulsation system (cf. page 1 1 , lines 23-30) 
the radiation delivered is of a wavelength bandwidth of less than 15 nm 
(inherently disclosed, as explained below) in at least one of the ranges 
570-600 nm and 750-850 nm (i.e. 585 nm in table 2 and 750 nm in table 7) 
pulse energy rise time is at or below 200 |is (inherently disclosed, as explained 
below) 

the energy density per pulse is at or below to 5 J/cm^ per pulse (i.e. 4 J/cm^ 
delivered in four pulses, cf. table 2). 

The feature with regard to the wavelength bandwidth does not confer any limitation 
to claim 7, since a bandwidth of less than 15 nm for pulsed dye laser systems is a 
common feature, which is well known in the art. Standard dyes show an emission 
bandwidth of a few 10 nm without any laser mirror or diffractive element for 
coupling the beam, like e.g. a grating. The use of at least one laser mirror and a 
second mirror or a diffractive element as necessary elements typically results in 
a bandwidth within a range of not more than a few nm. 

Although the rise time is not explicitly mentioned, it is inherently disclosed, since rise 
times of longer than 50-200 \xs with a pulsed dye laser system emitting pulses of 
only 450 |is duration are only possible, if particular efforts are made. Moreover, the 
thermal relaxation time of the tissue, upon which considerations about the rise 
time are based, is explicitly discussed in D1 (see page 3, line 10 - page 4, line 2 and 
page 6, lines 3-30). 
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Consequently, the apparatus of claim 1 is not new in the sense of Article 33(2) PCT. 
It is indicated, that the subject-matter of claim 1 is also anticipated by documents D2 
(cf. col. 2, lines 55-57 and col. 3, lines 1-7) and D3 (cf. page 11, lines 6-16). 

5.2 Dependent claims 2-6 and 8-19 do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements of the PCT 
in respect of novelty or inventive step, respectively, the reasons being as follows: 

5.2.1 The subject-matter of claims 2-5 is anticipated by document D1 (see e.g. table 2 
and the above explanation with regard to the rise time). 

5.2.2 The subject-matter of claim 6 consists in the selection of a pulse duration from the 
range of pulse durations described in document D1. It is moreover taught by 
documents D2 and D3 (see the passages referred to above). 

5.2.3 The features brought forward in dependent claims 8-19 are merely directed towards 
straightforward possibilities or slight constructional changes and specifications in the 
device of claims 1 or 7, respectively, which come within the scope of the customary 
practice followed by persons skilled in the art, especially as the advantages thus 
achieved can readily be foreseen. 

Re Item VII 

1 The independent claims are not in the two-part form in accordance with Rule 6.3(b) 
PCT, which in the present case would be appropriate, with those features known in 
combination from the prior art (document D1) being placed in the preamble (Rule 
6.3(b)(i) PCT) and with the remaining features being included in the characterising 
part (Rule 6.3(b)(ii) PCT). 

A new single independent apparatus claim (cf. Item III) should therefore have been 
redrafted accordingly. 

2 Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in document D1 is not mentioned in the description, nor is this document 
identified therein. 
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3 The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

Re Item VIII 

1 The expression "predetermined" does not confer any technical feature and 
consequently no limitation to independent claims 1 and 7 and dependent claim 13, 
thereby giving rise to an objection under Article 6 PCT. 

It is furthermore not clear whether the term "regime" used in claims 1, 7 and 13 
refers to a regime of wavelengths, pulse durations, rise times or energy densities; 
or even a combination of said parameters. 

2 The relative term "narrow wavelength bandwidth" used in claims 1 and 16 has no 
well-recognised meaning and leaves the reader in doubt as to the meaning of the 
technical feature to which it refers, thereby rendering the definition of the subject- 
matter of said claims unclear in the sense of Article 6 PCT. Said term should have 
been specified according to the concrete (but nevertheless inherently disclosed, see 
Item III) value for the bandwidth of 15 nm, as set out in claims 7 and 8. 

A similar objection holds for the terms "concentrated beam" and "uniform energy 
distribution", as brought fonA/ard in claims 9 and 10, respectively. 

3 The expression "the apparatus being intended to be configured such that" used in 
claim 1 is vague and unclear and leaves the reader in doubt as to the meaning of 
the technical features to which it refers, thereby rendering the definition of the 
subject-matter of said claim unclear (Article 6 PCT). 
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SKIN WRINKLE REDUCTION USING PULSED LIGHT 

The present invention relates to a method of reducing 
wrinkles from a superficial area of mammalian skin tissue, 
and apparatus therefor. 

The application of laser technology in healthcare is well 
known, and the use of lasers in medical applications has 
been studied extensively since the early 1960 's. In 
recent years an increasing interest has been shown in 
cosmetic applications. Two such cosmetic applications are 
skin resurfacing and wrinkle removal; in this field lasers 
can be used as an alternative to surgical facelifts. 

There is a distinct difference between wrinkle removal and 
skin resurfacing. Skin resurfacing is where laser energy 
vaporizes thin layers of the epidermis without breaking 
through the basal layer into the dermis. This is 
essentially a superficial process primarily used to give 
the skin a "fresher" appearance. However, wrinkle removal 
as a more aggressive technique where tissue is removed 
layer by layer, invading the dermis and effectively 
inducing a second degree burn. Heat is deposited in the 
dermis shrinking the collagen and tightening the skin. 

In young skin, the collagen just beneath the surface of 
the skin forms an organized lattice with good elasticity 
and flexibility. During aging, the collagen changes its 
structure impacting negatively on the cosmetic appearance 
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of the skin . Several techniques have been developed to 
induce a ''controlled injury" to the dermis in an attempt 
to generate rejuvenation of the collagen structure 
returning the skin to an earlier cosmetic appearance. 
During the 1990 's a laser approach to wrinkle removal has 
been introduced . 

For known wrinkle removal techniques, the wavelength is 
chosen so that the laser energy is highly absorbed in 
water, the current lasers of choice being the COj laser at 
10.6^^1 wavelength and the Erbium YAG laser at 2 . 94/im 
wavelength. In this non-selective process, pulses of 
laser energy are applied to the skin surface, each pulse 
vaporizing a layer of tissue between 30/im to 60/xm in 
thickness. Normally, the first pass of the laser removes 
a thin layer of the epidermis without damaging the basal 
layer. Successive passes over the same area penetrate 
into the dermis and heat the collagen. The laser operator 
sees this thermal build-up "shrink" the skin in "real 
time", tightening up the skin's appearance. When the 
desired clinical outcome is achieved, the operator ceases 
applying laser pulses. It is therefore apparent that the 
quality of the cosmetic result is highly dependent upon 
the experience and skill of the operator. 

In the case of CO2 laser wrinkle removal, post-treatment 
supervision of the patient is a necessity. Immediately 
after treatment, the skin is essentially an open wound 
requiring dressings in place for 2-10 days. Additionally, 
topically applied lotions are required for patient comfort 
and prevention of infection. Post -operative infection is 
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common, primarily due to removal of the natural protective 
barrier of the skin, with a reported incidence of between 
4.5 to 7%. 

On average, with CO2 laser wrinkle removal, post - treatment 
erythema is present for 4-5 months. This compares to 2-3 
months following a Chemical Peel. Also, the incidence of 
side effects is significant, the most common being 
hyperpigmentation occurring in 30-40% of cases. Higher 
incidences are reported in darker skin types. A delayed 
hypopigmentation, which can occur up to a year after the 
procedure was performed, has recently emerged as a 
complication of aggressive laser resurfacing. Many of the 
eminent laser resurfacing surgeons have resorted to less 
aggressive techniques . 

The effect of known procedures "is two fold: 

(a) the laser induces denaturing of the collagen in the 
dermis, and the formation of cross links, which 
results in a tightening effect stretching the skin, 
reducing or removing the wrinkles (it is thought that 
the thermal threshold for this effect is a 
temperature of 7 0°C) ; and 

(b) the changes to the dermis induce the generation of 
new collagen which develops using the matrix created 
by the denatured collagen as a foundation. 

The skin-resurfacing and wrinkle removal procedure 
outlined above is considered by many experts in the field 
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as a significant improvement over previously used surgical 
methods. The procedure uses the laser's ability to 
deliver high energy density at the surface of tissue and 
hence ablate the surface tissue in a well controlled 
manner. Continuing to remove the tissue, layer by layer 
is designed to damage the collagen and hence induce 
wrinkle removal. This second stage of the procedure is 
primitive; the skin weeps, scabs form and redness of the 
skin appears for many weeks. 

It is therefore the primary object of the present 
invention to provide a technique for removing wrinkles 
from a superficial area of mammalian skin tissue without 
causing secondary burns and other problems associated with 
traditional wrinkle removal. 

The present invention provides a method of removing 
wrinkles from a superficial area of mammalian skin tissue. 
The dermal layer of the tissue is irradiated through the 
basal layer by radiation selected to be absorbed by a 
chromophore in the dermal layer such that collagen present 
in the dermal layer is heated, while the basal layer 
remains intact so as to substantially inhibit contact of 
the dermal layer with ambient air. 

A particular advance of the present invention relies on 
the specific targeting of smaller capillaries, typically 
of a diameter in the 15-20;zm range located in the upper 
dermis. These smaller capillaries have fenestrations 
which permit transfer of inflammatory mediators from the 
vessel through the vessel wall structure without causing 
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injury to the tissue or vessel. Selective targeting of 
these vessels and minimisation of interact ion with other 
tissue components results in significant enhancement of 
the process . 

According to an important feature of the present invention 
the wavelength of the stimulating electromagnetic 
radiation is selected to be substantially in the range 
500nm-850nm (more preferably 500-600nm) and the 
stimulating electromagnetic radiation is pulsed to have a 
rise time substantially at or below 200yus (preferably 
substantially in the range Ifis to 150/xs, more preferably 
substantially in the range 5/iS to 150/is) . 

The wavelength range specifically targets the capillaries, 
the primary chromophore being oxyhaemoglobin . 

The rapid rise time of the energy delivered in a pulse is 
important because, for vessels in the quoted size range, 
the thermal relaxation time is short (typically of the 
order of lOO/xs to 200/is) . This signifies that heat is 
lost from the targeted vessels at a rapid rate; it is 
therefore important to ensure that energy is delivered 
rapidly enough to stimulate migration of the required 
inflammatory mediators, whilst compensating for the heat 
lost during the energy pulse. Typically an energy pulse 
rise time in the order of 50/iS to 150/iS, with a pulse 
duration up to 100ms (more preferably up to 2ms) is 
adequate although lower pulse durations in the range of up 
to 200/is may be sufficient and preferable. 
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The radiation delivery system beneficially delivers a 
radiation beam of predetermined monochromatic wavelength 
or narrow wavelength bandwidth to the skin. 

The total radiation energy density delivered to the skin 
is preferably substantially at or below BJ/cm^ per pulse 
(preferably substantially in the range O.BJ/cm^ to 5J/cm^ 
per pulse) . 

An artificial chromophore may be introduced into the 
desired area for wrinkle reduction, or a naturally 
occurring chromophore may be selected. In a preferred 
embodiment of the technique, the naturally occurring 
chromophore selected is oxyhemoglobin of the dermal plexus 
which has wavelength absorbtion peaks at 585nm and 815nm, 
at which wavelengths absorbtion in surrounding tissue 
components is relatively low. 

According to a further aspect, the invention therefore 
provides apparatus for cosmetic reduction of wrinkles on 
a superficial area of mammalian skin, the apparatus 
comprising a radiation delivery system for delivering 
substantially monochromatic radiation in a bandwidth of 
substantially 15 nm or less in at least one of the ranges 
570nm to 600nm and 75 0nm to 850nm, the delivery system 
including a pulsation system for pulsing the radiation 
delivered according to a predetermined regime in which the 
rise time of the energy pulse is substantially at or below 
200ms (preferably substantially in the range l/xs to 150/xs, 
more preferably substantially in the r.ange 5/is to 150/is) . 
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The energy density of the substantially monochromatic 
radiation in the bandwidth of substantially 15nm or less 
delivered to the skin is preferably substantially at or 
below BJ/cm^ per pulse. 

The method according to the invention is non- invasive and 
non-ablative and can readily be performed by non-medical 
personnel. The total energy delivered per pulse is 
sufficient to effect the required physical change in the 
tissue surrounding the target chromophore without causing 
ablation of the target or other skin components through 
which the radiation passes. 

The radiation is preferably substantially monochromatic or 
at least of a relatively narrow wavelength bandwidth to 
ensure that it is preferentially selectively absorbed by 
the target chromophore . A laser source may be used to 
produce the required wavelength, or a filtered broad band 
light source, such as an LED may be used with appropriate 
filtering to permit the selected wavelength (or narrow 
wavelength band) to pass. 

The irradiation may be by means -of a source of visible or 
infra-red radiation (suitably filtered to remove 
deleterious ultra-violet radiation if necessary) . The 
radiation may be coherent (that is from a laser source) . 
Such a laser source may be, for example, a dye laser, a 
ruby laser, or a semiconductor laser. If a dye laser is 
used, its wavelength is preferably such that it is 
absorbed by oxyhemoglobin (as naturally occurring 
chromophore present in blood vessels in the dermis) . 
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Alternatively, the superficial area may be treated with an 
artificial chromophore which is absorbed into the dermal 
layer. Such an artificial chromophore may be applied to 
the epidermal layer in the form of a liposome-containing 
topical formulation. The chromophore may then permeate 
through the basal layer for delivery to the dermal layer. 

When a laser is used, it may be arranged to scan the 
superficial area and/or to irradiate the dermal layer in 
pulses. When the laser is in pulsed mode, the pulses 
typically have duration of 10/^sec to 10msec (more 
preferably 200/^sec to 1msec) . 

It is sometimes desirable to remove part of the epidermis 
prior to irradiating the dermal layer according to the 
invention. Such epidermis removal (known as skin 

resurfacing) may be effected mechanically (for example by 
abrasion), or by means of laser radiation. When laser 
radiation is used for this purpose, it is typically a 
scanner controlled CO2 laser source. 

The energy density per pulse is preferably accurately 
controlled to ensure that a maximum threshold level 
{substantially of BJ/cm^) is not exceeded. 

The invention will now be further described in specific 
embodiments, by way of example only and with reference to 
the accompanying drawings, in which: 

Figure 1 is a schematic representation of the three 
outermost layers of mammalian skin tissue; 
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Figure 2 is a schematic representation of partial 
removal of the epidermis (skin resurfacing) , which is 
an optional step according to the invention; 

Figure 3 is a schematic illustration of the result of 
a prior art method of wrinkle removal, which is 
surgical because it involves full removal of the 
epidermis in a selected area and therefore exposure 
of the dermis and consequent second degree burning; 

Figure 4 is a schematic illustration of the result of 
the method according to the invention, showing that 
the epidermis is partially intact and the basal layer 
fully intact; 

Figure 5, is a schematic diagram of a first 
embodiment of wrinkle reduction apparatus according - 
to the invention; 

Figure 6 is a schematic diagram of an alternate 
embodiment of wrinkle reduction apparatus according 
to the invention; 

Figure 7 is a schematic representation of an optical 
delivery system forming part of apparatus according 
to the invention; and. 

Figure 8 is a graphical representation showing the 
intensity profile of the radiation delivered using 
apparatus according to the invention. 
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Referring to Figure 1, the basic skin structure of 
mammalian skin tissue comprises three layers, the 
outermost epidermis 1 which is adjacent to the basal layer 
2 and then the dermis 3 . 

Referring to Figure 2, partial removal of an area 4 of 
epidermis 1 by means of CO2 laser radiation is known as 
skin resurfacing. This stage represents the first step of 
a prior art method but is an optional step according to 
the invention. Both the basal layer 2 and the dermis 3 
are unaffected by the laser radiation. 

As shown in Figure 3, prior art method of wrinkle removal 
results in complete removal of an area 5 of epidermis 1 
and basal layer 2 by repeated exposure to CO2 laser 
radiation. Partial removal of the dermis 3 also occurs, 
as represented by 6, leaving the dermis exposed to air. 
This causes a second degree burn which is slow to heal and 
a risk of infection. 

As shown in Figure 4, the method of wrinkle removal 
according to the invention results in partial removal of 
the epidermis 1 (this is an optional step as described in 
Figure 2 above) and the basal layer 2 is left intact, such 
that the dermis 3 is not exposed to air. Laser radiation 
7 is applied to the tissue and selectively absorbed by a 
chromophore in the dermis 3, heating the collagen and 
shrinking the skin hence removing the appearance of 
wrinkles . 

In a preferred embodiment, the target chromophore selected 
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is oxyhemoglobin in the dermis 3 which has absorbtion 
peaks at approximately 585nm and 815nm. The apparatus 
shown in Figure 5 comprises a laser radiation delivery 
system 101 comprising a flashlamp excited pumped dye laser 
including a laser head 102, dye reservoir 103 and pump 
104. A flowmeter 105 regulates dye flow to the laser 
cavity in the laser head 102 and a cooling system 106 
cools the laser head 102 and dye reservoir 103, The 
system is controlled by a microprocessor controller 107 
which operates voltage control of a pulse forming network 
108 (including a capacitor and inductor network) which 
initiates a discharge pulse and consequently a pulsed 
beam laser output from laser head 102. Voltage control 
and feedback is provided between the microprocessor 
controller 107 and pulse forming network 108 via link 109. 
Temperature monitoring feedback is provided between the 
cooling system and the controller 107 via link 110. 

The system parameters and laser head operates to output 
controlled putses of laser radiation having wavelength in 
the range 577nm to 585nm and a pulse duration typically in 
the range 200/iS to 1ms. In view of the need to 
selectively target small capillaries in the dermis, the 
energy pulse rise time is accurately controlled to be 
sufficiently rapid to produce the desired selective 
heating effect (as described earlier in the 
specification) , The energy pulse rise time is 

substantially at or below 150ms. To produce the required 
wavelength an appropriate laser dye is selected (such as 
Rhodamine 575 or Pyromethene 590) , the concentration of 
the dye solution is controlled. 
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Control of the pulse duration for the dye laser 
arrangement 101 is achieved by accurate control of the 
energy delivered to the exciting flashlamps in the laser 
head 102 by tailoring the capacitor and inductor values in 
the pulse forming network 108. 

The energy is delivered to the skin surface via a 
fiberoptic tube 112 (see Figure 7) and a focussing optical 
lens arrangement 113 which is configured to focus a light 
spot onto the skin tissue surface so as to have a spot 
diameter within the range 1mm to 10mm, and an intensity 
distribution across the spot diameter that is 
substantially uniform (i.e. ''a top haf distribution), as 
shown in Figure 8 having the required rapid rise time at 
or below 150ms. Providing optics to ensure that the 
uniform energy distribution results in even heating of the 
tissue without the occurrence of ''hot spots" which could 
result in tissue damage/oblation. 

The radiation parameters are also selected to ensure that 
the total radiation energy density delivered per pulse 
falls siibstantially within the range O.SJ/cm^ to SJ/cm^. 
It is particularly important that the selected upper 
threshold value (SJ/cm^) is not exceeded significantly as 
delivery of a higher energy densities of radiation per 
pulse can result in unwanted effects on the skin (such as 
ablation and/or other damage) . 

For the dye laser system 101 of Figure 1, the energy 
density of the radiation delivered to the skin is 
controlled by adjustment of the flashlamp output energy 
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(which in turn controls the laser output energy) . The 
laser output energy in conjunction with the spot site 
determines the energy density delivered. Accurate control 
is achieved by control of the dye circulation rate, the 
dye temperature and the flashlamp output energy. Dye 
circulation rate is important because repeated pulsing of 
the same volume of dye, without circulation, reduces the 
output energy of the laser head 102. Increasing or 
decreasing the dye temperature has an affect on the energy 
output of the laser head 102. The flashlamp output energy 
is controlled by varying the voltage with which the 
capacitors in the pulse forming network 108 are charged; 
feedback of the capacitor voltage via link 109 is 
therefore important. 

The energy density required will vary within the specified 
range from person to person, depending upon skin colour.;. 

Referring to Figure 6, there is shown an alternative 
embodiment of apparatus for performance of the invention 
in which an LED or semiconductor laser device 2 02 may be 
utilised to produce the output radiation 220. A user 
interface 213 enables input into a microprocessor 
controller 2 07 which is used to control a power supply 
unit 214 to ensure that the required current is supplied 
to the LED or semiconductor laser device 220, A 
temperature sensor 215 provides temperature feedback via 
a link 210. Output 216 from controller 207 sets the 
current supplied by the power supply unit 214 to the 
device 202; input 217 into the controller 207 provides 
current monitoring feedback. Control of the pulse 
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duration is achieved by pulsing the current supply from 
power supply unit 214 to the LED or semiconductor laser 
device 202. 

High intensity LED devices are capable of producing 
wavelengths corresponding to the 585nm absorption peak of 
oxyhaemoglobin. The optical system (including lens 113) 
may include filters arranged to narrow the band of 
radiation passing from the LED to the target area of the 
skin. Where lasers are used, the output may be 
monochromatic. Alternatively, or in the case where LED's 
are used, the radiation delivered may be "effectively" 
monochromatic, or of a relatively narrow band width 
(typically within a band width of 15nm or less) . 

Where a semiconductor laser device is used, the output may 
correspond to the second (higher) absorption peak (815nm) 
for oxyhaemoglobin . 

Whilst the invention has been described in relation to 
delivery of effectively monochromatic radiation (or within 
specific narrow band widths) at one or other of the 
oxyhaemoglobin absorption peaks of 585nm and BlSnm, it is 
clear that the beneficial effect of the invention can be 
achieved to a certain degree by using wavelengths 
relatively close to, but either side, of the respective 
absorption peaks. Preferred wavelength ranges for 

operation are 570nm to 600nm and 750nm to BSOnm for 
targeting oxyhaemoglobin. 
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Where an artificial chromophore is used, the. wavelength 
(or narrow band of wavelengths) is selected to correspond 
to a characteristic absorption wavelength of the relevant 
chromophore. It remains important to ensure that the 
total energy delivered per pulse is below the threshold 
damage level (approximately 5J/cm^) . 

In the embodiments described, it is important to ensure 
that there is not excess energy (and therefore heat) 
build-up in the target, and therefore the inter pulse 
duration is selected at a level to avoid this situation 
occurring. It is preferred that the pulse repetition rate 
is substantially in the range 3Hz maximum or less. 
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Claims: 

1. Apparatus for cosmetic reduction of wrinkles on . a 
superficial area of mammalian skin, the apparatus 
comprising a radiation delivery system for delivering 
electromagnetic radiation of light wavelength to the 
skin, the radiation delivery system including a 
pulsation system for pulsing the radiation delivered 
according to a predetermined regime, the apparatus 
being intended to be configured such that the 
radiation delivered the skin is of predetermined 
monochromatic wavelength or narrow wavelength 
bandwidth substantially in the range 500nm-850nm and 
pulse energy rise time substantially at or below 
200/xs . 

2. Apparatus according to claim 1, wherein the pulse 
energy rise time substantially in the range 50/xs to 
150/xs . 

3. Apparatus according to claim 1 or claim 2, wherein 
the radiation energy density delivered to the skin 
substantially at or below BJ/cm^ per pulse. 

4. Apparatus according to any preceding claim, wherein 
the energy pulse duration is substantially at or 
below 100ms . 

5. Apparatus according to claim 4, wherein the energy 
pulse duration is substantially at or below 2ms. 
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6. Apparatus according to claim 5, wherein the energy 
pulse duration is substantially at or below 200;xs. 

7. Apparatus for cosmetic reduction of wrinkles on 
superficial mammalian skin, the apparatus comprising 
a radiation delivery system for delivering 
substantially monochromatic radiation, said radiation 
being in a wavelength bandwidth of substantially 15nm 
or less and in at least one of the ranges 570nm to 
GOOnm and 750nm to 850nm, the delivery system 
including a pulsation system for pulsing the 
radiation delivered according to a predetermined 
regime in which the radiation delivered to the skin 
has an energy density substantially at or below to 
5J/cm^ per pulse, 

8. Apparatus according to any preceding claim, wherein 
the radiation delivery system is set up to deliver 
STibstantially monochromatic radiation in a bandwidth 
of substantially 15nm or less substantially in at 
least one of the ranges 577nm to 585nm and 800nm to 
815nm. 

9. Apparatus according to any preceding claim, wherein 
the radiation delivery system is set up to deliver 
radiation in a concentrated beam having a cross- 
section with a substantially uniform energy 
distribution across said beam cross section. 

10. Apparatus according to any preceding claim, wherein 
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the radiation delivery system is set up to deliver 
radiation in a concentrated beam having a diameter 
substantially in the range 1mm to 10mm. 

11. Apparatus according to any preceding claim, wherein 
the radiation delivery system comprises a laser 
radiation delivery system. 

12. Apparatus according to claim 11, wherein the laser 
radiation delivery system comprises a dye laser 
radiation delivery system. 

13. Apparatus according to claim 12, wherein the dye 
laser radiation delivery system comprises a f lashlamp 
pumped dye laser including a pulse forming network 
arranged to pulse the laser according to the 
predetermined pulse regime. 

14. Apparatus according to claim 11, wherein the laser 
radiation delivery system comprises a semiconductor 
laser radiation delivery system. 

15. Apparatus according to any of claims 1 to 11, wherean 
the radiation delivery means includes a broad band 
radiation emitting device. 

16. Apparatus according to claim 12, wherein the 
radiation delivery means includes at least one 
radiation filter arranged to filter radiation to 
permit the substantially monochromatic (or narrowed 
bandwidth) radiation to be delivered to the skin. 
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17. Apparatus according to any preceding claim, further 
comprising a control system arranged to permit the 
energy density to be varied within the range O.BJ/cm^ 
and SJ/cm^. 

18. Apparatus according to claim 17, wherein the control 
means is arranged to inhibit selection of an energy 
density substantially above SJ/cm^. 

19. Apparatus according to any preceding claim, which 
includes an optical arrangement for focussing the 
radiation beam. 

20. A method of cosmetically reducing wrinkles from a 
superficial area of mammalian skin tissue having, in 
the order specified, an epidermal layer, a basal 
layer, and a dermal layer, which method comprises 
irradiating said dermal layer through said basal 
layer by means of visible or infra-red radiation, 
said irradiation being selected to be absorbed by a 
chrompphore in targeted capillaries present in said 
dermal layer, the targeted capillaries having 
fenestrations permitting transfer of inflammatory 
mediators through the capillary wall upon selective 
heating to a threshold level, while said basal layer 
remains intact so as to substantially inhibit contact 
of said dermal layer with ambient air, said 
irradiation being pulsed and having: 



i) an energy density of substantially SJ/cm^ 
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or less; and/or, 

ii) energy pulse rise time substantially at or 
below 200/is. 

21. A method according to claim 20, wherein the 
irradiation is from a substantially monochromatic 
radiation source in a bandwidth of substantially 15nm 
or less. 

22. A method according to claim 21, wherein said 
irradiation is from a coherent radiation source. 

23. A method according to claim 22, wherein the source 
comprises a ruby laser arranged to target the dermis. 

24- A method according to claim 22, wherein the source 
comprises a dye laser of wavelength selected to 
target oxyhemoglobin present in blood vessels in said 
dermal layer. 

25. A method according to claim 22, wherein the source 
comprises a dye laser, a ruby laser, or a 
semiconductor laser which scans said area of 
mammalian skin tissue. 

26. A method according to according to any of claims 20 
to 25, wherein the pulse energy rise time 
substantially in the range 50/xs to 150/is. 
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27. A method according to any of claims 20 to 26, wherein 
the energy pulse duration is substantially at or 
below 100ms. 

28. A method according to claim 27, wherein the energy 
pulse duration is substantially at or below 2ms. 

29. A method according to claim 28, wherein the energy 
pulse duration is substantially at or below 200//S. 

30. A method according to claim 20, in which said 
superficial area of mammalian skin tissue is treated 
with an artificial chromophore which is absorbed into 
the dermal layer. 

31. A method according to claim 30, v/herein the 
artificial chromophore is applied to the epidermal 
layer in the form of a liposome-containing topical 
formulation. 
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